Abstract-Collaborations among businesses can be described from different viewpoints. Two of these viewpoints are the value viewpoint, representing estimated values exchanged in a collaboration, and the coordination viewpoint, representing messages exchanged between the actors to coordinate the execution of a collaboration. To To monitor the value perspective of the cooperation during runtime, the relation between the value model and coordination model has to be established In this paper we relate both models by checking consistency. We give static and dynamic consistency definitions where static consistency relates both models during design time and dynamic consistency relates both models during runtime Furthermore we introduce an approach to achieve dynamic consistency through actively adapting the value model according to the results provided by the coordination model. With this approach we provide a mechanism to monitor the business from a value perspective.
.I INTRODUCTION
Monitoring the business from a value viewpoint is important for decision making on the profitability of a cooperation during the lifetime of this cooperation. A value model gives an indication on the profitability of an inter-organizational business cooperation. It describes the value viewpoint of the cooperation by estimating the number of objects with economic value exchanged between the business partners. Business decisions are based on the estimated economic behavior of the different parties in the cooperation. The coordination model describes how this cooperation can be realized. However, the value viewpoint should not only be considered during the process of business decision making. It should be considered during the entire life cycle of the cooperation monitoring the profitability during runtime. In this paper we answer the question on how to monitor the collaboration from a value perspective Since the value model is not directly implemented, a collaboration is executed by implementing the coordination model. Therefore, monitoring is based on the coordination model. Monitoring is enabled by explicating the relation between coordination model and value model. Information present in the log files of the implemented coordination model has to be related to exchanges in the value model. However, the relation between these two models is not straightforward since the To monitor the value perspective of the cooperation during runtime, the relation between the value model and coordination model has to be established In this paper we relate both models by checking consistency. We give static and dynamic consistency definitions where static consistency relates both models during design time and dynamic consistency relates both models during runtime Furthermore we introduce an approach to achieve dynamic consistency through actively adapting the value model according to the results provided by the coordination model. With this approach we provide a mechanism to monitor the business from a value perspective.
This paper is structured as follows in Section II our running example used for illustrating our approach is introduced. Furthermore the business case is represented as a value model and part of the business case is represented as a coordination model. Section III introduces the concepts of static and dynamic consistency. Our approach in relating value and coordination model through consistency is discussed in Section IV. Section V discusses related work. We conclude this paper with a summary and outlook in Section VI.
II MODELLING THIE BUSINESS CASE
In this paper we use a running example based on a real case in the health insurance sector in the Netherlands for illustrating our approach. An insurance company provides insurance on an annual basis to its customers. The customers pay premium on a monthly basis and can claim refunds for received treatments. Every paid refund by the insurance company is compensated by CVZ, a Dutch organization distributing tax money. CVZ gets its funding from the government. Next, we model this scenario as a value model and part of the scenario as a coordination model introducing the required concepts.
A. Value Model
For evaluating the economic profitability of a cooperation a value model is created. The value model of our business case is defined using e3-value [1] (cf. Figure 1) . In e3value, Net Present Value (NPV) [2] is used for cost-benefit analysis of the cooperation to evaluate the revenue for every actor. We chose e3-value because of its graphical representation. The approach described in this paper is, however, applicable to value models in general.
Our business case represented as e3-value model is described in detail in a technical report [3] In this paper we restrict ourselves to those constructs necessary for understanding the approach
The example from Figure 1 comprises four actors and eight value transfers For example the value object premium is transferred from the customer to the insurance company.
Another value object the insurance itself is transferred from the insurance company to the customer. In Figure 1 Figure 1 .
In Figure 1 In the profitability sheets (not shown in Figure 1 ), which can be associated with the graphical representation of the value model the est1mations are given. The market segment for example, can be quantified by estimating the number of customers and the ratio on the explosion elements and ORsplit is set. For every monetary value transfer a quantification is given in the profitability sheets. The expected revenue for every actor in the model can be calculated.
B. Coordination Model
A coordination model depicts how the transfer of value objects between the parties is realized In particular it describes the order in which messages between parties are exchanged. An ordered set of messages is referred to as execution sequence. This ordering information is omitted in the value model. Examples of formalisms for defining coordination models are Petri Nets and Activity Diagrams.
Due to lack of space we depict a small example of a coordi nation model represented as a Petri Net in Figure 2 instead or a graphical representation of our business case. However, [4] provides a detailed description of the business case as well as the model represented as a Petri Net [5] . Figure 2 represents the coordination of the payment process of a customer to the insurance company for having insurance for one year. This part of the coordination process is related to the value exchange of premium and insurance in the value model, annotated with 'F' in Figure 1 The money value transfer premium is represented as a message exchange in the coordination model. The service value transfer insurance is not since services do not instantiate explicit message exchanges.
Places (indicated as circles) can hold any number of tokens (represented as black dots) and transitions (indicated as squares) act on input tokens by firing. Message Premium, place p3 in Figure 2 , is transferred from customer to insurance company.
III. STATIC AND DYNAMIC CONSISTENCY To relate value and coordination model we define a consistency relation which ensures that both models describe the same system. We consider two types, namely static and dynamic consistency. Static consistency refers to checking static model aspects without considering the model behavior during runtime. By contrast, dynamic consistency takes the dynamic model behavior into account for two static consistent models. Figure 3 depicts the relations between the different systems. Dynamic consistency relates value and coordination model during runtime through data gathered in the log files. These log files reflect the behavior of the Information System.
In turn, the Information System implements and executes the coordination model. Other work like e.g. [6] focusses on directly relating log file and coordination model.
For defining static consistency we rely on the intuitive definition of consistency between value and coordination models given in [7] . Next we consider dynamic consistency. In this paper we assume a strict relation between coordination model and log files which is defined as follows.
Definition 2 A coordination model and log file have a strict relation if:
(i) and only iffor each message exchange in the coordination model there is an entry in the log file, and
(ii) the order of message exchanges in the coordination model is equal to the order of entries in the log file.
Furthermore, two aspects have to be considered for our dynamic consistency definition. First, the total value of the transferred messages should be equal to the estimations made in the value model. If, for example, the average value of received orders is lower than the estimated average value of each order then the two models are considered as being not consistent with each other. Second, the number of occurred value transfers has to be equal to the estimated amount of occurrences. If, for example, the estimated number of orders is twice as high as the realized number of orders then the models would not be considered consistent. Taking these two aspects into account, we define d dynamic consistency as follows. 1-4244-0470-3/07/$20.00 ©2007 IEEE IV. APPROACH 6 dynamic consistency forms the basis for our approach on relating value and coordination model. We use the data from the log file as feedback information for the value model The value model is actively adapted during runtime using the data perceived from the monitoring process. This approach provides a mechanism for monitoring the business from a value perspective.
Item (ii) of Definition 3) addresses the average value of each transfer The average value of each transfer is represented in the log files. The monitored value of the transfers is compared with the estimations made in the value model. This is described in Subsection IV-A.
Subsections IV-B, IV-C, IV-D concern item (i) of Definition 3) The log files contain the information about the messages exchanged between the different actors. These messages, in turn, hold the information on the number of value transfers that occurred between the actors. For using this information in evaluating the value model a correlation between both models and their constructs has to be established. When constructing the value model several estimnations are made regardilng the behavior of the system like e.g. consumer needs and ratios on explosion elements. The estimated number of value transfer occurrences is based on these estimations An equation system can be derived which comprises the formulas for calculating the number of occurrences based on the used constructs in the value model. Data from the log files is entered into the equation system. When solving the equation system with these values there may be free variables representing the ratios. These free variables are represented in a Graphical User Interface.
After the adaptation of the ratios in the e3-value model, these results are graphically represented together with the result of monitoring the value of the transfers. This is demonstrated in Subsection IV-E In the following sectionss the different parts of the approach are explained in detail and illustrated on behalf of our example business case Due to lack of space, the approach is explained only on behalf of the customer which is sufficiently complex
A. Average Value of Transfers
The vcalue of the transfers is monitored in the log files. Figure 4 
C. The Equation System
The equation system enables calculating the number of occurrences through formulas based on the constructs of the value model. The equation system of a value model is constructed through use of an algorithm. The value model is represented as a graph where vertices represent constructs and edges represent parts of dependency paths. The equation system is constructed by assigning variables to each part of the dependency path between the different constructs of the value model. The equations in the system can be related to each other through these variables. When two constructs are directly connected with each other through a dependency path, the variable used in the equations of both constructs will be the same. The algorithm is as follows:
'for details see [3] 1-4244-0470-3/07/$20.00 ©2007 IEEE We illustrate our approach by deriving the equation system for the customer. Figure 6 depicts the customer with the ratios and introduced variables as they are used for the equation Fig. 6 . Customer, ratios and introduced variables In the value moded esstimations are made for the number of consumer needs and the different ratios of the constructs.
Based on these estimations the estimated number of value transfers can be calculated. In Table II In Figure 8 examples of the value model coloring for time series T2 from Figure 5 and Figure 4 are given. Figure 8 (a) shows the value model after entering the results of T2. The average value of transfer x, a restitution, is in timeseries T2 52.16 (cf. Figure 4) . This is more than 8.5% deviation of the estimated value 47. Therefore, the lines of value transfer x are colored red. The average value of transfer y, the premium, is in timeseries T2 131.33. This is less than 8.5% deviation and therefore the lines of value transfer y are colored dark green.
The average number of occurrences of x in T2 is 800 while the estimation in the value model for x was 900 (cf. Figure 5 ).
The deviation between the realized number of value transfers x and the estimated amount is greater than 8.5% and therefore the interface is colored red The realized number of y is 550 while the estimated number was 600. [13] reflection is used for reusing, extending and customizing current processes. While these approaches using reflection focus on evolution of processes, they disregard monitoring the business from a value viewpoint.
VI CONCLUSION AND OUTLOOK In this paper we propose a mechanism on monitoring business from a value perspective. We relate the value model and coordination model through consistency relations. The contribution of this paper is the definition of d dynamic consistency which enables correlation of value models and coordination models. Furthermore, we introduced an approach to enable monitoring the value model based on results of the cooperation during runtime. The mechanism supports decision making on the profitability of the cooperation as well as adaptation of tie value model during runrtie.
We continue our work by considering complex situations as noisy logs error handling and season dependent customer behavior. Furthermore, the visualization of the results of adapting the value model will be extended, using a more extensive coloring of the constructs in the value model. In this paper the focus was on adapting the value model in our future work we will investigate the possihility of feedhack relations from the adapted value model to the coordination model. Possibly resulting in an interactive environment where both models are dynamically adapted due to the consistency relations.
